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 The supplement 
creatine monohydrate 
is used by athletes to 
gain strength and 
increase muscle mass. 

 Considered the most 
popular sports 
supplement today.

 Over 30 years of 
research to test its 
effectiveness.

Presenter
Presentation Notes
1996 Olympic games in Atlanta was nicknamed the “Creatine Games”. 2 out of 3 athletes reported taking creatine prior to games.



 Nonessential amino 
acid produced in 
liver and kidneys.

 Transported in blood 
to cells to aid in 
energy metabolism.

 A 73kg human body 
contains about120 
gram of Cr, mostly in 
muscle cells.

Presenter
Presentation Notes
Over 95% of creatine is found in muscle cells.
Human body produces about 2-3 grams per day.



 Provide an increased 
supply of energy to 
muscle fibers for short-
term high intensity action.

 Commonly formulated as 
creatine monohydrate.

 Natural sources: Beef and 
fish.

 Powder, tablet, ready mix 
drink. Consumed 15-30 
minutes before exercise.

Presenter
Presentation Notes
Eating sushi (salmon) have high creatine levels
2-3 pounds of beef will equate to 1tsp of creatine powder.



Enzymes

• ATP Synthase
• ADP + Pi >> ATP
• Located in 

mitochondria

•ATPase
• catalyze the 

formation of ATP >> 
ADP + Pi

• Creatine kinase
• A.k.a. Creatine
• Cr + Pi >> PCr
• Reversible reaction
• Requires ATP

 Catalytic Activity of the Creatine 
Kinase/Creatine/Creatine 

Phosphate Cycle

Presenter
Presentation Notes
ATP Synthase – catalyzes the synthesis of ADP and Pi to ATP .
Creatine Kinase – catalyzes phosphorylation of Cr to PCr.
ATPase – catalyze the dephosphorylation of ATP to ADP.



 The Creatine kinase enzyme catalyzes the 
forward and reverse reactions.

 CK levels are evaluated at first signs of heart risk
 Larger muscles contain more CK. 



 Compartment 
between two CPK 
isoenzymes.

 Increase creatine 
concentration in 
cytosol stimulates 
mitochondrial CPK to 
signal ATP production.

 Has greater free 
energy than ATP 
production.

Presenter
Presentation Notes
CPK catalytically attaches Pi to Cr at mitochondrial site.
CPK also dephosphorylizes PCr, providing Pi to ATP synthase (not shown here).



Electron microscope image at 
25,000x magnification 
Source:htp://discoverysedge.mayo.edu/diabetes
-metabolism/

M-line of sarcomere at 
50,000x magnification

2 microns
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Presenter
Presentation Notes
Creatine is synthesized in the liver: arginine, glycine, methionine.
Most Cr is synthesized in the laboratory with up to 99% purity.
Purity was determined
by both thin-layer chromatography (Avicel TLC plate; 3:1
n-propanolwater solvent system; ferricyanide nitroprusside
dye) (26) and melting point (sealed capillary tube) (25, 27).
In addition, the product was analyzed by low-field nuclear
magnetic resonance spectroscopy.



 Ample supply of energy
› Phosphocreatine saturation around muscle 

 Rapid Regeneration of muscle-ATP
› High concentration of creatine available for 

rapid resynthesis of phosphocreatine 
 Mitochondrial creatine kinase is stimulated
 Leads to more ATP production from 

mitochondria.

 Quicker recovery between workouts
› Supplement after workout
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Profile 2
The Sports Athlete

 Football, hockey, 
baseball, rugby and 
possibly sprinters 
› Increased explosive 

power and speed
› Increased body 

mass – (not good for 
sprinters)

Profile 1
The Bodybuilder

 High intensity 1 rep 
maximal lifts.

 Multiple reps & sets
› Increased strength
› Increased muscle 

mass
› Reduced recovery 

time



 There have been no reported cases of 
serious injury or death directly related to 
creatine supplementation.

 Possible Side Effects
› Muscle cramping
› Dehydration
› Increase strains & sprains
› Renal stress

 Purchase high quality grade product



 The answer is, “No.”
› Signs of too much creatine would be 

stomach distress, nausea.
 Creatine is eliminated as creatinine by 

the kidneys.
› Elevated serum creatinine levels for 30 or 

more days following supplement.
 Creatine is non-addictive.



 Classified as a 
dietary supplement, 
Cr is not evaluated 
by the FDA before it 
is marketed.

 Manufacturers are 
responsible for 
stating claims on the 
labels.

“This product is not intended 
to diagnose, treat, cure, or 
prevent any disease.”



 Muscular Dystrophy & Fibromyalgia
› Improve strength of degenerative muscle

 Congestive Heart Failure
› Allow patients to deal with exercise stress

 Minimize effects of concussion
› Reduce brain damage
› Possible requirement for NFL players

 Aid in cancer treatment
› Methylglyoxal therapy



 Creatine supplementation may increase 
strength and muscle mass.
› Must train with weights.
› Individual results will vary.

 Increased athletic performance is 
dependent on muscular strength.

 Consult with physician or dietician
 Creatine may be considered a drug, but 

not a medicine.
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